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(57) Abstract 



In a hockey stick handle (2) having a pair of opposed 
narrow sides, a pair of opposed broad sides, a rear end 
(3), a forward end portion (4), and a longitudinal axis 
passing through said ends, the forward end portion being 
configured for engaging a blade (5), the improvement wherein 
the handle comprises a longitudinally extending sandwich 
composite member. The sandwich member comprises three 
longitudinally extending substance zones (15, 16, 17). The 
substance zone comprises a rigid plastic.foam spacerzone (1.7), 
and two wood side zones (15, 16). The side zones (15, 16) 
are spaced apart by the spacer zone (17). The three substance 
zones (15, 16, 17) are configured and disposed such that each 
side zone individually faces a respective side of one of the 
pairs of opposed sides of the handle and such that together the 
two side zones (15, 16) and the spacer zone (17) each face 
both of the other pairs of opposed sides of the handle (2). 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FT, 


Fmland. 


LT 


Lithuania: 


SK 


Slovakia 


AT 


Austria' 


FR 


Prance * 


LU 


Luxembourg 


SN 


Senegal 4 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


. SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Paso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark-' 


LK 


Sri Lanka 


SB 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 98/19753 



PCT/CA97/00784 



HOCKEY STICK SHAFT 

The present invention relates to game stick shafts and in particular to shafts or handles 
for use with hockey sticks or the like; such shafts include, for example, ice hockey 
sticks (including goalie sticks), street hockey sticks, ringuette sticks and the like. The 
present invention, by way of example only, will be described hereinafter in relation to 
an ice hockey stick. 

Ice hockey sticks generally consist of two basic elements, namely an elongated handle 
component and a blade secured to the lower end of the handle. 

A hockey stick handle or shaft which has a pair of opposed broad side faces and a pair 
of opposed narrow side faces is preferred by hockey players since such a shaft affords 
the user a relatively comfortable grip in addition to providing him with a certain 
degree of awareness of and control over the orientation of the blade at the end of the 
shaft. 

It is also common for individual players to prefer a hockey stick having a particular set 
of characteristics relating to size, -weight, etc. A handle or shaft for a hockey stick 
must, however, have a certain degree of rigidity so that the player has an acceptable 
level of "feel" while handling a puck or executing a shot. 

A hockey stick must also be extremely strong in order for it to endure (for an 
acceptable period of time) the tremendous forces developed between it and a puck. 

Hockey sticks are known which are made entirely out of strong lightweight metal (e.g. 
aluminum) or of strong synthetic materials; these may include composite blades 
comprising a fibre (e.g. glass) laminated core. 

Traditionally, however, (ice) hockey sticks are made of one or more pieces (e.g. 
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layers) of wood. A shortcoming of wooden handles is that they are generally not 
strong enough and thus do not hold up well under the usual conditions encountered 
when playing hockey. 

A wooden hockey stick may, on the other hand, be reinforced with fibre (e.g. glass) 
fabric which is impregnated and, bonded to the wooden surface with a synthetic resin. 
These types of reinforced wooden handles have given good results including good 
playing performance. 

However, difficulties are still encountered in providing a relatively light weight handle 
for a hockey stick having the desired degree of rigidity or stiffness and yet provide a 
"feel" comparable to that of traditional wooden sticks when handling the puck and 
executing a shot. 

For example, using the above mentioned known structure of a wood core and external 
fibre reinforced resin sheath, it is possible to obtain a stick shaft or handle for a 
hockey stick wherein the handle has a rigidity of 45 to 50 kilopoundals (kp); in such 
case the hockey stick comprising the handle and a blade may have an overall weight 
of about 630 to 690 gr; the rigidity measurement being taken as the force in 
kilopoundals necessary to deflect a the central point of a one metre span of a handle 
by 25 mm. A stick shaft or handle for a hockey stick having a superior rigidity (e.g. 
65 to. 70 .kp) may also.be obtained usingthe above wood-fibre structure but, at the 
expense of a significantly increased overall weight for the hockey stick comprising a 
handle and blade (e.g. for an overall weight of 850 gr). 

Accordingly, it would be advantageous to be able to provide an alternative composite 
handle construction for a hockey stick or the like which may be strong, durable, 
lightweight and of acceptable stiffness. It would, in particular be advantageous to be 
able to provide a wood based stick handle or shaft having a relatively high rigidity 
coupled with a relatively low weight. 
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STATEMENT OF INVENTION 

The present invention generality provides in a hockey stick handle having a pair of 
opposed narrow sides, a pair of opposed broad sides, a rear end, a forward end 
portion, and a longitudinal axis passing through said ends, said forward end portion 
being configured for engaging a blade, 

the improvement wherein the handle comprises a longitudinally extending composite 
member, said composite member comprising two longitudinally extending substance 
zones, said substance zones comprising a wood zone and a rigid plastic foam zone, 
said substance zones being configured and disposed such that each zone individually 
faces a respective side of one of the pairs of opposed sides of the handle and such that 
together the zones each face both of the other pairs of opposed sided of the handle. 

The present invention in one general aspect provides in a hockey stick handle having a 
pair of opposed narrow sides, a pair of opposed broad sides, a rear end, a forward end 
portion, and a longitudinal axis passing through said ends, said forward end portion 
being configured for engaging a blade, 

the improvement wherein the handle comprises a longitudinally extending sandwich 
composite member, said. sandwich member comprising three longitudinally extending, 
substance zones, said substance zones comprising a spacer zone and two wood side 
zones, said side zones being spaced apart by said spacer zone, said three substance 
zones being configured and disposed such that each side zone individually faces a 
respective side of one of the pairs of opposed sides of the handle and such that 
together the two side zones and the spacer zone each face both of the other pairs of 
opposed sides of the handle, said sandwich member being selected from the group 
consisting of a sandwich member comprising a wood spacer zone and two rigid 
plastic foam side zones and a sandwich zone comprising a rigid plastic foam spacer 
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zone and two wood side zones. 

The present in particular provides in a hockey stick handle having a pair of opposed 
narrow sides, a pair of oposed broad sides, a rear end, a forward end portion, and a 
longitudinal axis passing through said.ends, said forward end portion being configured 
for engaging a blade,.. 

the improement wherein the handle comprises a longitudinally extending sandwich 
composite member, said sandwicfr member comprising three longitudinally extending 
substance zones, said substance zones comprising a rigid plastic foam spacer zone and 
two wood side zones, said side zones being spaced apart by said spacer zone, said 
three substance zones being configured and disposed such that each side zone 
individually faces a respective side of one of the pairs of opposed sides of the handle 
and such that together the two side zones and the spacer zone each face both of the 
other pairs of opposed sides of the handle. 

Generally, in accordance with another aspect of the present invention, there is 
provided in a game stick comprising 

an elongated handle component 

and 

a blade component, 

said elongated handle component comprising a pair of opposed narrow sides, a pair of 

opposed, broad , sides, a rear, en^ 

through said rear end and said forward portion, 

said blade component being attached to the forward end portion of said handle 
component, 

the improvement wherein the handle comprises a longitudinally extending sandwich 
composite member, said sandwich member comprising three longitudinally extending 
substance zones, said substance zones comprising a spacer zone and two side zones, 
said side zones being spaced apart by said spacer zone, said three substance zones 
being configured and disposed such that each side zone individually faces a respective 
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side of one of the pairs of opposed sides of the handle and such that together the two 
side zones and the spacer zone each face both of the other pairs of opposed sides of 
the handle, said sandwich member being selected from the group consisting of a 
sandwich member comprising a wood spacer zone and two rigid plastic foam side 
zones and a sandwich zone comprising a rigid plastic foam spacer zone and two wood 
side zones. 

The sandwich member of the present invention will, hereinafter, be described, by way 
of example only, more particularly in relation to a sandwich member comprising a 
rigid plastic foam spacer zone and two wood side zones. The following will of course 
apply in analogous fashion to a sandwich member comprising a wood spacer zone and 
two rigid plastic foam side zones, to a composite member comprising two substance 
zones, etc.... 

In accordance with the present invention reinforcing means may, if desired or 
necessary, be sheathed about a sandwich member (see below). 

As mentioned above, a sandwich member may comprise a rigid plastic foam spacer 
zone and two wood side zones. The sandwich composite member may, in addition to 
the above mentioned two wood side zones and the intermediate rigid foam spacer 
zone, comprise additional (wood/foam) substance zones (e.g. additional alternating 
(wood/foam) substance zone), Le. thesandwich member comprises at least the.above 
mentioned three substance zones. The sandwich composite member may, however, of 
courses, as desired consist of the above mentioned three substance zones. 

The substance zones themselves may, as desired, comprise one or more types of 
materials of specified substance, e.g. wood, or rigid foam. A wood side zone may, for 
example, be of a single more or less homogenous wood material, e.g. be of wood of a 
single species. A wood zone may be a laminate or other type of wood composite 
comprising two or more wood layers or elements fixed (e.g. glued) together and which 

5 



SITRSTITIJTE SHEET ( rule 26 ^ 



WO 98/19753 



PCT/CA97/0O784 



may be of the same or different wood species. A wood side zone may, for example, 
be made up from poplar, aspen, birch, balsa, etc.. Advantageously a wood side zone 
may be a unitary element of a single more or less homogeneous wood material, i.e. to 
simplify construction of the handle. The wood side zones may be the same or 
different in relation to their materials of construction and/or configuration. The grain 
of the wood material may for example be disposed so as to be parallel to orat an angte 
of less than 90 degrees to the longitudinal axis of the handle. 

A rigid foam spacer zone may, for example, likewise be of a single more or less 
homogenous rigid foam material, i.e. of a single species or type of rigid expanded 
plastics material. The foam zone may alternatively, if desired, be of any suitable 
heterogeneous plastic material. Alternatively, as in the case of a wood side zone, the 
rigid foam spacer zone may be of a plurality of different foam materials fixed (e.g. 
glued) together as layers, adjacent segments, etc.; advantageously the rigid foam 
spacer zone may be of a unitary element of a single more or less homogeneous 
expanded plastics material, i.e. to simplify construction of the handle. 

A substance zone may be of continuous type or broken type. For example, the spacer 
zone may be obtained from a foam member which is a more or less continuos flat 
strip, plate or block with uninterrupted surfaces (i.e. of continuous type). 
Alternatively, the substance spacer zone may be of broken type derived from one or 
more.members having surfaces interrupted -.by ^^ grooves^openmgs, and the like, i.e. the- 
spacer member may be made up from a body having a waffle, honey comb or similar 
type of structure; the spacer foam zone may simply be of a plurality of spaced apart 
members; etc.. 

The outer wood side zones may be of a relatively high density wood material whereas 
the rigid foam spacer zone may be of a relatively low density material. Thus, the rigid 
foam spacer zone material may, for example, have density of from 60 to 180 
kilograms per cubic metre. On the other hand, the side zone material may, for 
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example, have.density of from 350 to 480 kilograms per cubic metre. 

In any event, the wood zones and the intermediate spacer zone of the sandwich 
member are of course to be configured and to be made up of materials which provide 
the handle with the desired degree of stiffness coupled with a desired degree of weight 
(e.g. to provide a hockey stick comprising a handle and blade wherein the handle has a 
relatively high stiffiiess and the overall weight of the hockey stick is relatively low). 
If the handle optionally, includes sheath reinforcing means, the material of the sheath 
reinforcing means are also selected with an eye to provide a hockey stick which has a 
handle which has a relatively high stiffiiess and wherein the overall weight of the 
hockey stick is relatively low. For example, the hockey stick may have an overall 
weight of 600 gr to 675 gr while the handle thereof has a rigidity or stiffiiess of 60 kp 
to 75; the blade contributing for example from 130 to 150 gr to the overall weight. 
More particularly the hockey stick may have an overall weight of 61 5 gr and a handle 
with a stiffness of 75 kp. 

In accordance with the present invention the side zones may as desired or necessary be 
disposed so as to face either the pair of broad sides or alternatively the narrow sides of . 
the handle. 

Thus in accordance with the present invention each side zone may face a respective 
broad side of the pair of opposed broadsides and the two side zones andthe spacer 
zone may each face both narrow sides of the pair of nanrow sides of the handle. 

Alternatively, each side zone may face a respective narrow side of the pair of opposed 
narrow sides and the two side zones and the spacer zone may each face both broad 
sides of the pair of broad sides of the handle. 

The substance zones may of course take on any desired (e.g. cross sectional) 
configuration. The sandwich member, in a cross sectional plane perpendicular to the 
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longitudinal axis of the handle (i.e. cross sectional profile), may, for example, have a 
more or less four sided polygonal form (e.g. a more or less rectangular form). Each of 
the substance zones may likewise have a cross sectional form in the same such plane 
which may also be a more or less four sided polygonal form (e.g. a more or less 
rectangular form). The spacer zone for example may have a thickness dimension in a 
first cross sectional direction of from 8 mm to 1 0 mm and a width dimension in a 
second cross sectional direction of from 23 mm to 28 mm; each of the side zones 
independently may have dimension in the said first cross sectional direction of from 4 
mm to 6 mm and a dimension in the said second cross sectional direction of from 23 
mm to 28 mm. 

The cross sectional dimensions, of the sandwich member as a whole and/or of each of 
the zones, perpendicular to the longitudinal axis of the handle may be more or less 
constant in the first thickness and second width directions over at least a part of the 
longitudinal length of the sandwich member. Alternatively, these dimensions may 
vary over the length of the handle or shaft. For example, the side zones and the spacer 
zone may configured and disposed such that the spacer zone has a longitudinally 
extending wedge like shape. Thus, for example, the spacer zone may diminish in 
thickness in the direction from the forward end toward the rear end or vice-versa. 

A handle in accordance with the present invention may have a forward end which is 
tapered for engaging a shank of a blade for forming a hockey stick (see for example 
U S . patent no. 5,407,191, the entire contents of which are incorporated herein by 
reference). In this case the dimensions of the side and/or spacer zones in the first 
and/or second directions may gradually diminish from some initial value to some 
relatively lower or smaller value, the smaller value being at the tip of the forward end. 
The sandwich member, may for example, in the area of the tapered forward end have 
a spacer zone of more or less constant cross sectional dimensions in the first thickness 
direction and second width direction; however, while the width dimension of the outer 
side zones may remain more or less constant, the thickness dimension of the outer 
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side zones may gradual diminish from some initial value to some smaller value (i.e. 
the sandwich member tapers at the forward end in one dimension only (e.g. in the 
thickness dimension). The side zones may taper right up to the interface with the 
intermediate spacer zone, i.e. for attaching the forward end to a blade (i.e. as described 
in U.S. patent no. 5,407,191). 

The spacer zone may be of any suitable (known) open or closed cell rigid foam 
material. It is to be kept in mind, however, that a rigid foam material is one that is 
able to resist compression, i.e. is compression resistant in relation to the compressive 
forces to which a handle may be subjected during play. The spacer zone may 
comprise a foam material which may for example have a modulus of elasticity (MPA 
= megapascal) of from 100 to 380 MPA (i.e. 15,000 to 55,000 pounds per square 
inch). The spacer zone material may, for example, have density of from 60 to 180 
kilograms per cubic metre. The rigid foam material may for example be a closed cell 
polymethacrylimide rigid foam; such a foam is available under the trade designation 
ROHACELL, from Rohm, Darmstadt, Germany. , ■ 

The foam material may be obtained in a bulk sheet type format requiring that it be cut * 
into a strip of the desired configuration for incorporation into a handle; as may be 
appreciated the wood for the wood zones may have to be similarly worked. 

The side zones, as mentioned above, may each be made up of any suitable wood 
material such as for example from poplar, aspen, birch, balsa, etc.. The wood material 
may, for example, have a modulus of elasticity (MPA = megapascal) of from 7,500 
MPA to 1 1,800 MPA (e.g. 1,100,000 to 1,700,000 pounds per square inch). The side 
zone material may, for example, have density of from 350 to 480 kilograms per cubic 
metre. 

The materials or substances of the zones may be attached or fixed to each other in any 
suitable or desired manner, e.g. using an adhesive material such as for example an 
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epoxy resin. 

Each of the zones may occupy any desired percentage of the volume of the sandwich 
member, i.e. with a view to the provision of a hockey stick having a relatively low 
weight and a handle of relatively high rigidity. 

When the spacer foam zone is disposed so as to face upon the narrow sides of the 
handle the foam zone may, for example, represent up to from40% to: 55%of the. 
volume of the sandwich member; the side zones may together occupy a volume of 
60% to 45% of the sandwich member. The spacer zone may occupy a volume which 
is larger or smaller than the combined volume of the side zones. In the case wherein 
the outer side zones are symmetrically disposed on either side of the spacer zone , 
each of the side zones may have more or less the same volume, e.g. each side zone 
may have a volume in the range of from 30% to 22.5% of the sandwich member (e.g. 
each side zone may have a volume of 30%). Alternatively, the side zones may be 
disposed asymmetrical about the spacer zone i.e. one of the side zones may occupy a 
volume which is different from that of the other side zone. The side zones for an 
asymmetrical disposition may, for example, each occupy a volume of 20% or more of 
the sandwich member. For an asymmetrical disposition, one of the side zones may 
thus, for example, occupy 25% of the volume of the sandwich member while the other 
side zone may occupy 35% of the volume of the sandwich member. 

On the other hand when the foam zone is disposed so as to face upon the broad sides 
of the handle the foam zone may represent up to from 55% to 70%; the side zones 
may together occupy a volume of 45% to 30% of the sandwich member. The spacer 
zone in this case may also occupy a volume which is larger or smaller than the 
combined volume of the side zones. The side zones may, for example each also 
occupy the same or different volume; the side zones may, for example, each occupy a 
volume of 20% or more of the sandwich member. 

10 
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If present, any "reinforcing means sheathed about the sandwich member may take on 
any desired or necessary form and be made of any desired materials. However, the 
construction of the reinforcing means advantageously should be selected with a view 
to obtaining a handle having a relatively high rigidity and a relatively low weight, e.g 
so as to modify (e.g. reinforce) in a desired or suitable fashion the strength or rigidity 
characteristics of the handle. Thus for example the reinforcing means may comprise 
one or more (e.g. two) layers of unidirectional fibres (e.g. unidirectional glass and/or 
unidirectional carbon fibres) in a resin (e.g. epoxy resin), the fibres being disposed 
more or less parallel to the longitudinal axis of the handle. 

It is to be understood herein, that if a "range" or "group of substances" is mentioned 
with respect to a particular characteristic (e.g. wood, foam, thickness, width, density 
and the like) of the present invention, the present invention relates to and explicitly 
incorporates herein each and every specific member and combination of sub-ranges or 
sub-groups therein whatsoever. Thus, any specified range or group is to be 
understood as a shorthand way of referring to each and every member of a range or 
group individually as well as each and every possible sub-ranges or sub-groups 
encompassed therein; and similarly with respect to any sub-ranges or sub-groups 
therein. 

In drawing which illustrate example embodiments of the present invention : 

Figure 1 is a schematic perspective view of an example hockey stick in 

accordance with the present invention; 
Figure 2 is a schematic perspective view along the longitudinal axis of the 

handle of a portion of the handle shown in figure 1 with the outer 

reinforcing sheath partially cut away; 
Figure 3 is a cross sectional view of the handle taken along lines 3-3 of figure 1 

but with the outer reinforcing sheath removed so as to expose only the 

cross sectional profile of the sandwich member thereof; 

li 
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Figure 4 is a schematic perspective side view of an example embodiment of a 
sandwich member in accordance with the present invention; 

Figure 5 is a schematic perspective side view of a modified version of the 
sandwich member shown in figure 4; 

Figure 6 is another schematic perspective view, along the longitudinal axis, of 
the portion of the handle shown in figure 2, figure 6 being on the same 
page of drawings as figure 2; 

Figure 7 is the same view as shown in figure 3 but of another embodiment of 
the invention wherein the side zones and the spacer zone face both of 
the broad sides of the handle rather than the narrow sides; 

Figure 8 is the same view as shown in figure 6 but of the other embodiment of 
the invention wherein the side zones and the spacer zone face both of 
the broad sides of the handle rather than the narrow sides; 

Figure 9 is the same view as shown in figure 2 but of the other embodiment of 
the invention wherein the side zones and the spacer zone face both of 
the broad sides of the handle rather than the narrow sides; 

Figure 10 is a schematic view of a handle component of the present invention in 

the process of being attached to a blade component; 
Figure 11 is a schematic cross sectional view along longitudinal axis of another 
example embodiment of a sandwich member of the present invention 
wherein the spacer zone is wedge shaped towards the rear end; 
Figure 12 is a cross-sectional view along 12-12 of the. sandwich member shown 
in figure 11; 

Figure 13 is a cross-sectional view along 13-13 of the sandwich member shown 
in figure 11; 

Figure 14 is a cross-sectional view of a further embodiment of a sandwich 
member of the present invention wherein the spacer member is 
diagonally disposed; 

Figure 15 is a schematic perspective side view of an example embodiment of a 
spacer body, for a spacer zone, having a honey-comb like structure. 
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In the following .discussion of the figures, the same reference numerals will be used to 
designate the same elements. 

Figure 1 illustrates an embodiment of a hockey stick 1 in accordance with the present 
invention. The hockey stick 1 has a handle component generally designated by the 
reference numeral 2. The handle component 2 has a rear end 3 and a forward end 
portion 4. The overall length of the handle component 2 may, for example, be in the 
range of from about 1 100 to 1650 mm (e.g.. about 1 540 mm); the length could of 
course be shorter or longer as desired or necessary. 

The hockey stick 1 also has a blade component 5. The blade component is attached to 
the forward end portion 4 of the handle component 2 at the heel 6 of the stick; the 
blade component 5 may be attached to the forward end portion 4 in any suitable 
(known) fashion (e.g. by a fibre reinforced plastics material layer(s)). 
The blade component 5 is straight and has more less planar broad front and rear faces. 
One of the blade faces is designated by the reference numeral 7; the other face is 
hidden there behind. The blade could of course take on a curved aspect in which case 
the broad blade face 7 could for example have a convex aspect and the hidden broad 
blade face a corresponding concave aspect. 

The handle component is an elongated member and has longitudinal axis 10. The 
handle, component 2 has a rectangular like configuration (Le.. viewed in cross-section, 
the shaft 2 provides a more or less rectangular aspect or profile - see, for example 
figures 2 and 6). Accordingly, the handle component 2 has a pair of opposed broad 
sides 1 1 and a pair of opposed narrow sides 12. As illustrated the broad and narrow 
faces are shown as having a planar aspect but they may of course have a curved aspect 
if so desired (e.g. convex or concave aspect - see for example U.S. patent no. 
5,423,531, the entire contents of which are incorporated herein by reference). 

The handle component 2 comprises a longitudinally extending structural core 
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component. The handle component 2 also has an outer sheath component which is 
longitudinally sheathed or disposed about the core component, i.e. the sheath 
component is disposed about or surrounds the core component over at least a portion 
of the length of the core component. 

The core component comprises a longitudinally extending sandwich member. The 
sandwich member comprises three longitudinally extending substance zones, namely 
two wood side.zones 15 and 16 and a central or frigid foam spacer. zone IX Referring 
to figure 3, these substance zones are shown in cross sectional profile; these same 
zones may also be seen in figures 2 and 4 to 6. The foam spacer zone 17 as may be 
appreciated spaces apart the two wood side zones 15 and 16, i.e. transversely relative 
to the longitudinal axis 10 of the handle component 2. 

The sandwich member may, for example, be configured so as to have a length 
whereby it may extend from the rear end 3 and include the front end portion 4 of the 
handle component 2. Alternatively, the sandwich member may be configured so as to 
only extend over a portion of the length of the handle component 2. For example, the 
sandwich member may be configured so as to extend from the rear end 3 to some 
position intermediate the rear end 3 and the front end portion 4; the sandwich member 
may, alternatively, for example, be configured so as to be some distance from both the 
rear end 3 and the front end portion 4. 

Referring to figure 4, this figure shows a sandwich member which is configured to 
extend from the rear end and include the front end portion of the handle component. 
The sandwich member has a rear end 3a and a forward end portion 4a; the rear end 3a 
is intended to form part of the rear end 3 of a handle component. The sandwich 
member has a more or less constant cross sectional profile from the rear end 3a up to 
and including the forward end portion 4a. This type of sandwich structure member 
may, for example, be used for a handle component wherein the forward end portion is 
intended to be configured for replaceably engaging in known manner the socket of a 
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shank element of a replaceable blade component, i.e. the sandwich member may be 
used for forming a hockey stick of different form than that shown in figure 1 wherein 
the handle and blade are unitary and fixed to each other. 

Alternatively, the wood side zones of the forward end portion 4a may be shaved as by 
sanding or with a plane so as to remove a portion of the wood of each side zone to an 
inclined level designated by the dotted lines 20 and 21 . The result is a tapered end 
portion wherein the thickness of the outer side zones decrease to thickness 22 and 23 
which is smaller than the thickness of the side zones in the rest of the sandwich 
member; the cross sectional profile of the sandwich member otherwise stays 
rectangular across the tapering forward end portion. 

In other words, referring to figure 5 which shows an example of such a modified 
sandwich member, the side zones are worked so as to taper inwardly to the terminal 
forward part of the sandwich member so as to give a forward end portion 4b having a 
wedge like aspect. The sandwich member thus has a more or less constant cross 
sectional profile from the rear end 3a up to the forward end portion 4b, i.e. not 
including the forward end portion 4b. This type of wedged sandwich member may for 
example be used to form a handle as shown in figure 1 (see figure 10 as well as U.S. 
patent no. 5,407,195). 

In any case as may be seen from figures 4 and 5 t .the substance of the foam.spacer 
zone 1 Tin the example embodiments shown in these figures is composed in its 
entirety of a single body of rigid foam extending from the rear end to the forward end 
portion. Similarly, the substance of the wood side zones 15 and 16 in the example 
embodiments shown in these figures are each composed in their entireties of a single 
body of wood extending from the rear end to the forward end portion. The bodies may 
be unitary in the sense of being obtained from (e.g. cut out from) a single piece of 
foam or wood or they may be composed of a plurality of pieces of foam or wood 
suitably fixed (e.g. glued) together as the case may be (i.e. be a composite foam or 
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wood material^ Although the bodies of foam and wood are shown as being more or 
less continuous they may be discontinuous or broken e.g. the bodies may be 
interrupted for example by openings or spaces. Thus, for example, one or more of the 
zones (e.g. the rigid foam spacer zone) may have a waffle or honey comb like 
configuration; see figure 1 5 which shows an example honey comb spacer body for a 
spacer zone. 

Referring back to figure.3, this, figure showsa cross sectional profile of the sandwich 
member (i.e. perpendicularly to the length of the sandwich member). The zones are 
shown as having a common width 25. The side zones 15 and 16 are also shown as 
having thicknesses 26 and 27 which are also more or less the same. The spacer zone 
1 7 has a thickness 28 which is larger than the individual thickness of either of the side 
zones. The combined thicknesses of the zones defines the thickness of the sandwich 
member. In the case of the sandwich member shown in figure 4 the thicknesses of 
each zone will as may be understood be more or less constant over the length of the 
sandwich member, i.e. so as to give the sandwich member a more or less constant 
thickness over its entire length. In the case of the sandwich member shown in figure 5 
the thicknesses of the side zones in the forward end portion 4b decreases towards the 
terminal end of the forward portion of this sandwich member, i.e. the thickness of the 
sandwich zone is not constant over its entire length. Alternatively, the thickness of 
each of the zones may, for example, be varied so as to provide the spacer zone with a 
longitudinally extending, wedge like, configuration wherein the.thickness of the,spacer 
zone diminishes towards the rear end, e.g. in addition to a wedgelike shape at the 
forward end; see figures 1 1, 12 and 13. 

A sandwich member such as shown in figure 2, 3 and 6 (as well as in figures 4 and 5) 
has a pair of opposed broad sides and a pair of opposed narrow sides. The side zones 
each on their respective own (i.e. individually) define a respective broad side of the 
sandwich member, i.e. the side zones each face a corresponding broad side of the 
handle component. Similarly, the side zones and the spacer zone together define each 
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of the narrow sides of the sandwich member, i.e. the side zones and the spacer zone 
together each face the corresponding narrow sides of the handle component. 

The various materials or substances of the zones of the sandwich member may be 
fixed or held together in any suitable fashion; the materials may for example be 
attached together as by glue, bonding resin or any other type of suitable (known) 
adhesive); e.g. by any suitable (known) epoxy resin adhesive substance. 

The faces of the broad and narrow sides of the handle component shown in figures 1, 
2, and 6 are defined by the outer sheath component. If desired, however, the sandwich 
member need not be covered by such a sheath (e.g. one or more sides thereof need not 
be so covered). However, such a sheath may be used so as to modify (e.g. reinforce) 
in a desired or suitable fashion the strength or rigidity characteristics of the handle as 
well as to facilitate sanding and/or provide an aesthetic quality to the handle. 

Referring to figure 6, the sheath component for the handle component of figure 1 is a 
composite reinforcing means which comprises a number of strengthening or stiffening 
layers and as desired aesthetic sandable wood veneer layers. Thus the sandwich 
member may be longitudinally covered on the broad sides thereof by two layers 30 of 
unidirectional glass/carbon fibres in a resin (e.g. epoxy resin) such as obtainable from 
FIBRES ARMTEX INC. MAGOG QUEBEC CANADA. The unidirectional fibres 
areshown as lines one of which is designatedwith the reference numeral 31. The 
narrow sides may be covered by a layer 35 of unidirectional glass and/or carbon fibres 
in a resin (e.g. epoxy resin) such as obtainable from FIBRES ARMTEX INC.. The 
glass and /or carbon fibre layer 35 on the narrow sides may be covered by a thin layer 
of birch wood 36 for facilitating sanding as well as for aesthetic purposes. The 
various layers are fixed to the sandwich member in any suitable fashion (e.g. glue, 
bonding resin or any other type of suitable (known) adhesive); if desired the outer 
surface may be covered by a suitable resin provided that the desired weight/strength 
characteristics are obtained. 
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Referring to figure 7, 8 and 9, these figures illustrate another example embodiment of 
a handle component of the present invention. For this variation or modification the 
spacer zone and the side zones face together each face the broad said of the handle 
rather than the narrow side. The handle component of these figures may be used to 
replace the handle component shown in figures 2 to 6, i.e. with appropriate tapering of 
all three zones in the area of the forwaKLendporaan. 

Referring to figure 7, this figure shows a cross sectional profile, of the alternate 
sandwich member (i.e. perpendicularly to the length of the sandwich member). The 
zones are shown as having a common thickness 25a. The side zones 15a and 16a are 
also shown as having widths 26a and 27a which are also more or less the same. The 
spacer zone 1 7a has a width 28a which is larger than the individual thickness of either 
of the side zones. The combined widths of the zones defines the width of the 
sandwich member. The widths can vary in analogous fashion as discussed above with 
respect to the thicknesses of the zones for the sandwich members illustrated in figures 
2 to 6. 



A sandwich member such as shown in figure 7, 8 and 9 also has a pair of opposed 
broad sides and a pair of opposed narrow sides. The side zones each on their 
respective own (i.e. individually) define a respective narrow side of the sandwich 
member, i.e. the side zones each face a corresponding narrow side of the handle 
component. Similarly, the side zonesand the spacer zone together define each of the 
broad sides of the sandwich member, i.e. the side zones and the spacer zone together 
each face the corresponding broad sides of the handle component. 

Turning to figure 1 0 this figure illustrate a handle component 2 and a blade 
component in the process of being fixed together. As may be seen the blade at a heel 
part thereof is provided with a notch opening 40 configured to seat the forward end 
portion 4 of the handle component. The end portion 4 of the handle once seated in 
the notch 40 may be attached to the blade 2 by a fibre reinforced plastics material 
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layer in any known manner. 

Referring to figures 1 1, 12 and 13, these figures illustrate another example 
embodiment of a sandwich member. The sandwich member is shown in figure 1 1 in 
longitudinal cross section, i.e. with a longitudinal axis 50. The sandwich member has 
wood side zones 51 and 52 disposed about a central spacer zone 53. As may be seen 
the spacer zone has a wedge like configuration extending in the direction from the 
forward end 54 towards the rear end 55, i.e. the thickness of the spacer zone 
diminishes towards the rear end 55 as may be appreciated from figures 12 and 13. 
This type of construction may be used for example if it is desired to shift the centre of 
gravity of the handle towards the rear end of the handle. 

Figure 14 shows another possible configuration for the sandwich member. As shown, 
for this version the central spacer zone 60 disposed between the side zones 61 and 62 
has a cross section aspect which is of a non-rectangular parallelogram type over the 
longitudinal length of the handle; in contrast the figures 3 and 4 for example show a 
spacer zone having a non-rectangular parallelogram aspect. 

Figure 15 is a schematic perspective side view of an example embodiment of a rigid 
foam spacer body for a spacer zone, the spacer body 67 having a honey-comb like 
structure. As may be seen the spacer body is provides with a plurality of hexagonally 
shaped openings whichextend from one side to the other of the spacer body; only a 
few of the opening are actually shown, one of which is designated with the reference 
numeral 68. The provision of the openings may be used as a mechanism to vary the 
density of the spacer zone. 
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The embodiments of the invention in which an exclusive property or privilege is 
claimed are as follows: 

1 . In a hockey stick handle having a pair of opposed narrow sides, a pair of 
opposed broad sides, a rear end, a forward end portion, and a longitudinal axis passing 
through said ends, said forward end portion being configured for engaging a blade, 
the improvement wherein the handle comprises a longitudinally extending sandwich 
composite member, said sandwich member con^prising three longitudinally extending 
substance zones, said substance zones comprising a rigid plastic foam spacer zone and 
two wood side zones, said side zones being spaced apart by said spacer zone, said 
three substance zones being configured and disposed such that each side zone 
individually faces a respective side of one of the pairs of opposed sides of the handle 
and such that together the two side zones and the spacer zone each face both of the 
other pairs of opposed sides of the handle. 

2. A handle as defined in claim 1 wherein reinforcing means is sheathed about 
said sandwich member. 

3 . A handle as defined in claim 1 wherein each side zone faces a respective 
broad side of said pair of opposed broad sides and wherein said two side zones and 
said spacer zone together each face both of the narrow sides of said pair of opposed 
narrow side. 

4. A handle as defined in claim 1 wherein each side zone faces a respective 
narrow side of said pair of opposed narrow sides and wherein said two side zones and 
said spacer zone together each face both of the broad sides of said pair of opposed 
broad sides. 

5. A handle as defined in claim 1 wherein said sandwich member extends from 
the rear end to the forward end portion of said handle and has, from the rear end up to 
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the forward end portion of said handle, an essentially constant cross sectional profile 
perpendicular to said longitudinal axis. 

6. A handle as defined in claimed 1 wherein the handle consists of reinforcing 
means and said longitudinally extending sandwich composite member, said 
reinforcing means being sheathed about said sandwich member. 

7. A handle as defined in claim 6 wherein each side zone faces a respective 
broad side of said pair of opposed broad sides and wherein said two side zones and 
said spacer zone together each face both narrow sides of said pair of opposed narrow 

side. 

8. A handle as defined in claim 6 wherein each side zone faces a respective 
narrow side of said pair of opposed narrow sides and wherein said two side zones and 
said spacer zone together each face both broad sides of said pair of opposed broad 
sides. 

9. In a game stick comprising 

an elongated handle component 

and 

a blade component, 

said elongated handle component comprising a.pair of opposednarrow sides, a pair of 
opposed broad sides, a rear end, a forward end portion, and a longitudinal axis passing 
through said rear end and said forward portion, 

said blade component being attached to the forward end portion of said handle 
component, 

the improvement wherein the handle comprises a longitudinally extending sandwich 
composite member, said sandwich member comprising three longitudinally extending 
substance zones, said substance zones comprising a rigid plastic foam spacer zone and 
two wood side zones, said side zones being spaced apart by said spacer zone, said 
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three substance zones being configured and disposed such that each side zone 
individually faces a respective side of one of the pairs of opposed sides of the handle 
and such that together the two side zones and the spacer zone each face both of the 
other pairs of opposed sides of the handle. 

10. A stick as defined in claim 9 wherein reinforcing means is sheathed disposed 

about said sandwich member. 

11. A stick as defined in claim 9 wherein each side zone faces a respective broad 
side of said pair of opposed broad sides and wherein said two side zones and said 
spacer zone together each face both of the narrow sides of said pair of opposed narrow 

side. 

12. A stick as defined in claim 9 wherein each side zone faces a respective narrow 
side of said pair of opposed narrow sides and wherein said two side zones and said 
spacer zone together each face both of the broad sides of said pair of opposed broad 

sides. 

13. A stick as defined in claim 9 wherein said sandwich member extends from the 
rear end to the forward end portion of said handle and has, from the rear end up to the 
forward end portion of said handle, an essentially constant cross sectional profile 
perpendicular to saidJongitudinal axis. 

1 4. A stick as defined in claimed 9 wherein the handle consists of reinforcing 
means and said longitudinally extending sandwich composite member, said 
reinforcing means being sheathed about said sandwich member. 

15. A stick as defined in claim 1 4 wherein each side zone faces a respective broad 
side of said pair of opposed broad sides and wherein said two side zones and said 
spacer zone together each face both narrow sides of said pair of opposed narrow side. 
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16. A stick as defined in claim 14 wherein each side zone faces a respective 
narrow side of said pair of opposed narrow sides and wherein said two side zones and 
said spacer zone together each face both broad sides of said pair of opposed broad 
sides. 

17. In a hockey stick handle having a pair of opposed narrow sides, a pair of 
opposed broad sides, a rear end, a forward end portion, and a longitudinal axis passing 
through said ends, said forward end portion being configured for engaging a blade, 
the improvement wherein the handle comprises a longitudinally extending sandwich 
composite member, said sandwich member consists of three longitudinally extending 
substance zones, said substance zones comprising a rigid plastic foam spacer zone and 
two wood side zones, said side zones being spaced apart by said spacer zone, said 
three substance zones being configured and disposed such that each side zone 
individually faces a respective side of one of the pairs of opposed sides of the handle 
and such that together the two side zones and the spacer zone each face both of the 
other pairs of opposed sides of the handle. 

1 8. A handle as defined in claim 1 7 wherein reinforcing means is sheathed about 
said sandwich member. 

19. A handle as defined in claim 1 7 wherein each side zone faces a respective 
broad side of said pair of opposed broad sides and wherein said two side zones and 
said spacer zone together each face both of the narrow sides of said pair of opposed 
narrow side. 

20. A handle as defined in claim 1 7 wherein each side zone faces a respective 
narrow side of said pair of opposed narrow sides and wherein said two side zones and 
said spacer zone together each face both of the broad sides of said pair of opposed 
broad sides. 
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21. A handle as defined in claim 17 wherein said sandwich member extends from 
the rear end to the forward end portion of said handle and has, from the rear end up to 
the forward end portion of said handle, an essentially constant cross sectional profile 
perpendicular to said longitudinal axis. 

22. A handle as defined in claimed 17 wherein the handle consists of reinforcing 
means and said longitudinally extending sandwich composite member, said 
reinforcing means being sheathed about said sandwich member. 

23. A handle as defined in claim 22 wherein each side zone faces a respective 
broad side of said pair of opposed broad sides and wherein said two side zones and 
said spacer zone together each face both narrow sides of said pair of opposed narrow 

side. 

24. A handle as defined in claim 22 wherein each side zone faces a respective 
narrow side of said pair of opposed narrow sides and wherein said two side zones and 
said spacer zone together each face both broad sides of said pair of opposed broad 

sides. 

25. In a game stick comprising 

an elongated handle component 

and 

a blade componenf 

said elongated handle component comprising a pair of opposed narrow sides, a pair of 
opposed broad sides, a rear end, a forward end portion, and a longitudinal axis passing 
through said rear end and said forward portion, 

said blade component being attached to the forward end portion of said handle 
component, 

the improvement wherein the handle comprises a longitudinally extending sandwich 
composite member, said sandwich member consists of three longitudinally extending 
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substance zones, said substance zones comprising a rigid plastic foam spacer zone and 
two wood side zones, said side zones being spaced apart by said spacer zone, said 
three substance zones being configured and disposed such that each side zone 
individually faces a respective side of one of the pairs of opposed sides of the handle 
and such that together the two side zones and the spacer zone each face both of the 
other pairs of opposed sides of the handle. 

26. A stick as defined in claim 25 wherein reinforcing means is sheathed disposed 
about said sandwich member. 

27. A stick as defined in claim 25 wherein each side zone faces a respective broad 
side of said pair of opposed broad sides and wherein said two side zones and said 
spacer zone together each face both of the narrow sides of said pair of opposed narrow 

side. 

28. A stick as defined in claim 25 wherein each side zone faces a respective 
narrow side of said pair of opposed narrow sides and wherein said two side zones and 
said spacer zone together each face both of the broad sides of said pair of opposed 
broad sides. 

29. A stick as defined in claim 25 wherein said sandwich member extends from 
the rear end to the forward end portion of said handle and has, from the rear end up to 
the forward end portion of said handle, an essentially constant cross sectional profile 
perpendicular to said longitudinal axis. 

30. A stick as defined in claimed 25 wherein the handle consists of reinforcing 
means and said longitudinally extending sandwich composite member, said 
reinforcing means being sheathed about said sandwich member. 

31. A stick as defined in claim 30 wherein each side zone faces a respective broad 
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side of said pair of opposed broad sides and wherein said two side zones and said 
spacer zone together each face both narrow sides of said pair of opposed narrow side. 
32. A stick as defined in claim 30 wherein each side zone faces a respective 
narrow side of said pair of opposed narrow sides and wherein said two side zones and 
said spacer zone together each face both broad sides of said pair of opposed broad 
sides. 



33. A handle as defined in claim 1 wherein the side zones and the spacer zone are 
configured and disposed such that the spacer zone has a longitudinally extending 

wedge like shape. 



34. A handle as defined in claim 33 wherein said spacer zone diminishes in 
thickness in the direction from the forward end toward the rear end. 

35. A handle as defined in claim 9 wherein the side zones and the spacer zone are 
configured and disposed such that the spacer zone has a longitudinally extending 
wedge like shape. 

36. A handle as defined in claim 35 wherein said spacer zone diminishes in 
thickness in the direction from the forward end toward the rear end. 



37. A handle as defined in claim 1 7 wherein the side zones and the spacer 
configured and disposed such that the spacer zone hara wedgelike shape; 



zone are 



38. A handle as defined in claim 37 wherein said spacer zone diminishes in 
thickness in the direction from the forward end toward the rear end. 



39. 



A handle as defined in claim 25 wherein the side zones and the spacer zone 
configured and disposed such that the spacer zone has a longitudinally extending 
wedge like shape. 



are 
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40. A handle as defined in claim 39 wherein said spacer zone diminishes in 
thickness in the direction from the forward end toward the rear end. 

41 . In a hockey stick handle having a pair of opposed narrow sides, a pair of 
opposed broad sides, a rear end, a forward end portion, and a longitudinal axis passing 
through said ends, said forward end portion being configured for engaging a blade, 
the improvement wherein the handle comprises a longitudinally extending sandwich 
composite member, said sandwich member comprising three longitudinally extending 
substance zones, said substance zones comprising a wood spacer zone and two rigid 
plastic foam side zones, said foam side zones being spaced apart by said wood spacer 
zone, said three substance zones being configured and disposed such that each side 
zone individually faces a respective side of one of the pairs of opposed sides of the 
handle and such that together the two side zones and the spacer zone each face both of 
the other pairs of opposed sides of the handle. 

42. In a hockey stick handle having a pair of opposed narrow sides, a pair of 
opposed broad sides, a.rear end, a forward end portion, and a longitudinal axis passing 
through said ends, said forward end portion being configured for engaging a blade, 
the improvement wherein the handle comprises a longitudinally extending sandwich 
composite member, said sandwich member comprising three longitudinally extending 
substance zones, said substance zones comprising a spacer zone and two side zones, 
said side zones being spaced apart by said spacer zone, said three substance zones 
being configured and disposed such that each side zone individually faces a respective 
side of one of the pairs of opposed sides of the handle and such that together the two 
side zones and the spacer zone each face both of the other pairs of opposed sides of 
the handle, said sandwich member being selected from the group consisting of a 
sandwich member comprising a wood spacer zone and two rigid plastic foam side 
zones and a sandwich zone comprising a rigid plastic foam spacer zone and two wood 
side zones. 
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43. In a hockey stick handle having a pair of opposed narrow sides, a pair of opposed 
broad sides, a rear end, a forward end portion, and a longitudinal axis passing through 
said ends, said forward end portion being configured for engaging a blade, the 
improvement wherein the handle comprises a longitudinally extending composite 
member, said composite member comprising two longitudinally extending substance 
zones, said substance zones comprising a wood zone and a rigid plastic foam zone, 
said substance zones being configured and disposed such that each zone individually 
faces a respective side of one of the pairs of opposed sides of the handle andsuch that 
together the two zones each face both of the other pairs of opposed sides of the 
handle. 
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